Transfection of mutant p53 gene depresses X-ray- or CDDP-induced apoptosis in a human squamous cell carcinoma of the head and neck.
The present study examined whether X-ray- and CDDP-sensitivities depend on p53 gene status in human squamous cell carcinoma of the head and neck (SAS cells) showing dominant negative nature of mutant p53 protein. SAS cells were transfected with a vector carrying a mutant p53 gene (SAS/Trp248 cells) or neomycin resistant gene control vector (SAS/neo cells). Sensitivities of the transfected cells to X-ray or CDDP were measured with colony formation assay. The incidence of apoptosis by X-ray or CDDP was analyzed with Hoechst staining or DNA ladder formation assay. The activation of caspase-3 was estimated as an indicator of apoptosis by the detection of fragmentation of caspase-3 or poly (ADP ribose) polymerase (PARP) with Western blot. SAS/Trp248 cells showed X-ray- and CDDP-resistance due to the dominant negative nature of mutant p53, compared with SAS/neo cells. The incidence of DNA ladders and apoptotic bodies increased markedly in SAS/neo cells after X-ray irradiation or CDDP treatment, but increased only slightly in SAS/Trp248 cells. Fragmentation of caspase-3 and PARP was observed in SAS/neo cells, but almost no such fragmentation was observed in SAS/Trp248 cells after X-ray irradiation or CDDP treatment. The present results strongly suggest that the X-ray- and CDDP-sensitivities of human squamous cell carcinomas are p53-dependent, and that the sensitivities are tightly correlated with the induction of apoptosis through caspase-3 activation. The p53-dependent X-ray- or CDDP-sensitivity was supported by results from p53-null human lung cancer H1299 cells which were transfected with wild-type or mutant p53 gene.